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Natural Semantics of IMP

Skip

(SkipNS)
⟨skip, σ⟩ → σ

Assignment

(AssNS)
⟨x := e, σ⟩ → σ[x ↦ A[[e]]σ]

Sequential Composition

⟨s, σ⟩ → σ′ ⟨s ′, σ′⟩ → σ′′

(SeqNS)
⟨s;s ′, σ⟩ → σ′′
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Natural Semantics of IMP (cont’d)
Conditional

⟨s, σ⟩ → σ′

(IfTNS)
⟨if b then s else s ′ end, σ⟩ → σ′

if B[[b]]σ = tt

⟨s ′, σ⟩ → σ′

(IfFNS)
⟨if b then s else s ′ end, σ⟩ → σ′

if B[[b]]σ = ff

Loop

⟨s, σ⟩ → σ′ ⟨while b do s end, σ′⟩ → σ′′

(WhTNS)
⟨while b do s end, σ⟩ → σ′′

if B[[b]]σ = tt

(WhFNS)
⟨while b do s end, σ⟩ → σ

if B[[b]]σ = ff
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Natural Semantics: Extensions

Local Variables

⟨s, σ[x ↦ A[[e]]σ]⟩ → σ′

(LocNS)
⟨var x:=e in s end, σ⟩ → σ′[x ↦ σ(x)]

Procedures

⟨s, σzero[
Ð⇀xi ↦

ÐÐÐÐÐ⇀

A[[ei ]]σ][
Ð⇀yj ↦

ÐÐ⇀

σ(zj)]⟩ → σ′

(CallNS)

⟨p(Ð⇀ei ;
Ð⇀zj ), σ⟩ → σ[Ð⇀zj ↦

ÐÐÐ⇀

σ′(yj)]

Non-determinism

⟨s, σ⟩ → σ′

(ND1NS)
⟨s s ′, σ⟩ → σ′

⟨s ′, σ⟩ → σ′

(ND2NS)
⟨s s ′, σ⟩ → σ′
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